Objective. To examine the feasibility of the application of guidelines to the management of asthma and chronic obstructive pulmonary disease (COPD) by assessing compliance with the guidelines and listing the barriers general practitioners (GPs) encountered during implementation. Insight into the feasibility of individual items in the guidelines can guide implementation strategies in the future and, if necessary, support revision of the guidelines.
of the guidelines, and the reasons for not applying an item, can guide implementation strategies in the future and, if necessary, support revision of the guidelines. In this paper the following research questions are addressed:
• what is the degree of compliance with individual items of the guidelines during a period of intensive implementation of the guidelines?
• is the degree of compliance with the guidelines related to the age or smoking habits of the patients or the severity of complaints?
• how great is the increase in the workload of the GPs compared to the period preceding die implementation?
• what barriers did the GPs encounter in providing care according to the guidelines?
Method
In this study the compliance of the GPs with the guidelines was evaluated in a fairly optimal situation. For each patient we collected data on the actual care delivered for the year after inclusion. Subsequently, these data were aggregated to practice level.
General practitioners and patients
Sixteen GPs [11 male, five female; mean age 42; standard deviation (SD) = 6] in 14 general practices (six of which were affiliated widi two health centres) from the north-western region of The Nedierlands participated in die study. The GPs were asked to review all known asthma and COPD patients, as well as patients who were not known to have asthma or COPD, but who frequentiy presented with respiratory symptoms or used asthma or COPD medication. Patients were included in the study if they met die following criteria: between 16 and 70 years of age, asthma or COPD according to the GP, not under the care of a chest physician, capable of completing a questionnaire in Dutch, no disease with expected short-term death, and no other disease affecting the pulmonary function. Of the 610 patients who were eligible, the GPs included 455 patients; 155 patients were not willing to participate. The patients were included between June 1993 and April 1994, the majority between October 1993 and January 1994.
Guidelines
Our department has developed guidelines on the management of asthma and COPD patients, consistent with the guidelines of the Dutch College of General Practitioners [7, 8] , which were published in 1992. Our guidelines were based on a consensus between die GP staff members of our department and describe the indications for some items of care in more operational terms than stated in the guidelines of the Dutch College of General Practitioners, for example when and how the prescribed medication should be adjusted. Furthermore, special attention has been paid to co-operation with chest physicians and district nurses with a special training in asthma and COPD care. In both guidelines no distinction has been made between asthma and COPD care, because until recently it was commonly thought in The Netherlands that asthma and COPD should be considered as different expressions of the same disease [12] .
Quality system
The quality system, introduced in June 1993, encompassed documentation, education, feedback and peer review. By means of standardized registration forms, the GPs documented the main aspects of diagnosis and treatment during each consultation. Documentation of the care provided was an essential aspect of the quality system, as it reminded the GPs to work in accordance with the guidelines and provided them with feedback data. Starting in October 1993, 11 90-minute meetings were held within a period of 15 months. Education was given on diagnostics, treatment, regular control visits and referral to a chest physician or a district nurse. Controversial items in the guidelines were discussed with experts in the field of asthma and COPD. At each meeting die GPs received personal feedback on the care provided to their patients in relation to the specific topic of the meeting. In addition, the method of peer review [13] was used to discuss the discrepancies between the care provided and the guidelines, to exchange experiences and to gain support from colleagues. Obviously, die guidelines should not be considered as strict rules. The GPs were allowed to deviate from the guidelines in individual cases if they had good reasons for doing so.
Measurements
Compliance with the guidelines Table 1 presents the items of care which were evaluated in this study and the subgroups of patients to whom each specific item should be applied according to the guidelines. Definitions of the measures of compliance for each item of care and its corresponding subgroup of patients are given in the right-hand column of the table. These measures of compliance or outcome measures are calculated as the percentage of patients per practice managed according to the guidelines. For some items the percentage of consultations was used instead of the percentage of patients. Data on die care delivered were obtained mainly from patient questionnaires and registration forms. One year after inclusion, patients were asked whether their GPs had checked their medication compliance and inhalation technique at least once, had advised diem to stop smoking and had vaccinated them against influenza in the preceding year. Data concerning referral to a chest physician or a district nurse were derived from registration forms filled in by the participating chest physicians and district nurses. Data on the other items of care mentioned in Table 1 were collected by means of the registration forms filled in by the GPs during each consultation for respiratory problems (including the consultation at inclusion and consultations concerning an exacerbation). Patients with an exacerbation
Patients with an unsatisfactory pulmonary condition 4 , and a prescription of inhaled corticosteroids exceeding 800 jig and two types of bronchodilators in the preceding consultation
Patients with an unsatisfactory pulmonary condition 4 and problems with medication compliance or inhalation technique, and a prescription of anti-inflammatory agents in the preceding consultation Patients using inhalation medication Patients using inhalation medication
Smokers

Influenza vaccination
All patients 1 COPD, Chronic obstructive pulmonary disease. 2 Peak expiratory flow rate measured with a peak flow meter. 3 Troublesome complaints (judgement of GPs): sleeping disorders due to respiratory symptoms or interference with normal activities or frequent respiratory complaints. 4 Unsatisfactory pulmonary condition: GPs assessed the condition of the patient taking into account sleeping disorders, interference with normal activities, frequency of complaints and pulmonary function measured with a peak flow meter (PEFR % predicted or personal best and PEFR diurnal variation).
Items which were not filled in were considered not to have been performed by the GPs.
Compliance in relation to patient characteristics
To gain insight into the reasons GPs might have for not applying the guidelines, we investigated whether the degree of compliance was higher in patients for whom care according to the guidelines could be more advantageous. The following patient characteristics were taken into account: age, smoking habits and severity of complaints [defined as: (i) peak expiratory flow rate (PEFR) below or above 80% of the predicted value; (ii) prescription of anti-inflammatory medication (yes/no); (iii) satisfactory pulmonary condition according to the GPs (yes/no); (iv) exacerbation during the study year (yes/no)]. With regard to the adjustment of medication during consultations when the pulmonary condition of the patients was unsatisfactory, we investigated whether GPs were more reluctant to adjust the medication when patients had problems with medication compliance or inhalation technique.
Increase in workload
The time invested in consultations for respiratory problems was considered; time needed to make appointments, for administration and for attending the appointments was not taken into account. Per practice we calculated the difference in the total number of consultations for respiratory problems of all patients between the year preceding inclusion and the year after inclusion. The number of consultations in the year preceding inclusion was obtained retrospectively from medical records; the number of consultations after inclusion was based on the number of registration forms filled in per patient. A mean consultation time of 10 minutes was used to calculate the increase in workload.
Barriers
Descriptive data on problems encountered during the implementation of the guidelines were derived from the summaries of the discussions during the meetings.
Analyses
Calculations of the percentage of patients per practice managed according to the guidelines were only performed if all practices had at least four patients to whom the specific item should have been applied. Of these percentages per practice, the median and range were calculated per item. For items showing a compliance lower than 70% at practice level the relationships between the degree of compliance and the patient characteristics were studied using % 2 tests. Only patients to whom a specific item should have been applied, according to the guidelines, were included in these analyses. Since the number of patients per patient characteristic was too small in some practices, we analysed the relationship between compliance and patient characteristics at patient level.
Results
The data from 42 patients were not included in this study, because these patients had either left the practice (» = 20), had a life-threatening disease (» = 2), had been hospitalized for a long period (« = 2) or had withdrawn from the study («=18). The mean age of the patients whose data were included (» = 413) was 42 (SD = 15); 40% were men, 37% were smokers, 62% had troublesome complaints at inclusion and 56% used anti-inflammatory agents immediately after inclusion. The mean number of patients per practice was 30 (range 15-61). Since not all patients had filled in a patient questionnaire 1 year after inclusion, data on the items derived from this questionnaire were only available for 282 of the 413 patients (68%). Compared with the 131 patients who had not filled in the questionnaire, these 282 patients were significantly older, fewer were smokers, they had a higher number of consultations for respiratory symptoms and more of them had had an exacerbation during the study year. The mean number of meetings the GPs had attended was seven out of 11 (range 4-11).
Compliance with the guidelines
The last column of Table 2 shows per item of care the median and range of the percentages of patients per practice who were managed according to the guidelines. The GPs were most compliant on the items 'PEFR measurement at every consultation' and 'allergy test', and less compliant on the items 'four or more consultations a year', 'ordering spirometry', 'adjustment of medication' and 'check on inhalation technique'. The greatest variation between the GPs was seen on the items 'four or more consultations a year', 'allergy test' and 'ordering spirometry'. GPs who had attended seven or more meetings were more compliant on the items 'four or more consultations a year' and 'check on medication compliance' than GPs who had attended fewer than seven meetings. With regard to the other items no differences were found between these two groups.
For the items 'oral corticosteroids or antibiotics in case of an exacerbation', 'referral to a chest physician', 'referral to a district nurse' and 'advice to stop smoking' or 'given up smoking' the number of patients to whom these items should have been applied was too small per practice; therefore, no results at practice level were calculated. To gain insight into the degree of compliance regarding these items, Table 2 also presents the figures at patient and at consultation level. In the case of an exacerbation (99 consultations), oral corticosteroids were prescribed in 20 consultations, antibiotics in 30 and oral corticosteroids together with antibiotics in two consultations. Five GPs had never prescribed oral corticosteroids and seven GPs had never prescribed antibiotics during an exacerbation. Two of the 12 patients with an indication for referral to a chest physician and three of the 58 patients with an indication for referral to a district nurse were actually referred. In addition, among patients who did not meet the indications for referral, six patients were referred to a chest physician and eight to a district nurse for other reasons. Finally, the I Feasibility of guidefines Table 2 Number of consultations and number of patients to whom the item of care was applied according to the guidelines, the degree of compliance with the guidelines at practice level, and median and range of the percentages per practice 1 After oblique, number of consultations or number of patients to whom the item concerned should have been applied according to the guidelines (see Table 1 ). 2 PEFR, Peak expiratory flow rate measured with a peak flow meter. 3 Not calculated because not all practices had at least four patients to whom the item should have been applied. 4 Based on 282 patients who filled in the patient questionnaire. majority of patients who smoked at the time of inclusion had received advice to stop smoking or had given up smoking.
when patients had problems with medication compliance or inhalation technique.
Compliance in relation to patient characteristics
Increase in workload Table 3 shows that older patients and patients whose pulmonary condition was unsatisfactory during at least one consultation were managed more often according to the guidelines than younger patients and patients with a satisfactory pulmonary condition at all consultations. The degree of GP compliance with regard to vaccination against influenza and check on medication compliance and inhalation technique was higher among patients with an obstructive pulmonary function and among patients for whom anti-inflammatory agents had been prescribed. The degree of GP compliance with regard to 'four or more consultations a year' and 'check on medication compliance and inhalation technique' was higher among patients with at least one exacerbation during the study year than among patients without an exacerbation. No differences in the degree of GP compliance were found with regard to the smoking habits of patients. Furthermore, the GPs were not more reluctant to adjust the medication The median number of consultations for respiratory problems per patient was one in the year preceding inclusion and three in the year after inclusion. The total number of consultations per year increased with a mean of 53 consultations per practice (SD = 35, range 5-104), resulting in a mean increase in the time invested for consultations of 9 hours per practice per year (range 1-17 hours).
Barriers
The GPs complained that working according to the guidelines was time-consuming, due to an increase in the number of consultations. They questioned the necessity of 3-monthly consultations for all patients who use anti-inflammatory agents or anticholinergics, and suggested the number of consultations should be related to the complaints, the course of the disease and the motivation of the patient. As a barrier against referral to a chest physician, the GPs questioned whether a chest physician could do more than a GP in some situations. There was also strong resistance to referring a patient to a district nurse. The GPs thought that the guidelines provided sufficient possibilities for them to manage the patients themselves; a district nurse could not do much more. In their opinion, the GP was more familiar with the patient's situation than was the district nurse. Furthermore, in The Netherlands the district nurses work for a separate authority, so not all GPs had good contact with the district nurses. Another barrier for most GPs was the routine implementation of the following items of care: making appointments for follow-ups and checking and improving the medication compliance and inhalation technique. Finally, some GPs were not convinced of the effectiveness of a prolonged prescription of corticosteroids for patients with COPD or mild asthma. The GPs also mentioned barriers that their patients had encountered. Some patients were not motivated to visit their GP regularly because they did not feel ill or thought there was no need. Sometimes the adjustment of medication was difficult to accept because not all patients were motivated to use corticosteroids on a continuous basis. Furthermore, a barrier to referral for spirometry was that this implied a journey to the hospital and some patients were reluctant to see a district nurse.
Discussion
The feasibility of working according to the guidelines on the management of asthma and COPD patients was assessed in 14 general practices using quantitative (registration forms and patient questionnaires) and qualitative data (GP meetings). In these practices the guidelines were implemented by means of a quality system, including documentation, education, feedback and peer review. Since the participating GPs were motivated to change their clinical behaviour and the implementation of guidelines was intensive, the feasibility has been assessed in a fairly optimal situation. Nevertheless, the quantitative data showed that the degree of compliance with the guidelines was not maximal, and differed between the various items of care and between practices. For nine of the 12 items the degree of compliance was below 70%, which we consider a low compliance. The degree of compliance of the GPs with the guidelines was higher for older patients and for patients with more severe complaints (i.e. patients for whom care according to the guidelines might be more advantageous), but was still not anywhere near 100%. Most items with a low compliance were also mentioned as problems by the GPs during the meetings. With regard to regular consultations, the ordering of spirometry, and the referrals to a chest physician or district nurse, the GPs did not agree with the guidelines. Furthermore, working according to the guidelines was found to be time-consuming, although the mean increase in workload was only 9 hours per practice per year. A very positive finding is that the use of a peak flow meter at each consultation had become routine, and was considered to be a useful additional method of assessing the severity of the disease. Most GPs did not use it regularly before the implementation of the guidelines.
Although the degree of compliance was not maximal, the GPs told us during the last meeting that they felt they could diagnose and treat their patients more adequately and were more aware of their own reasons for changing a therapy. They also mentioned that it was good to identify all their asthma and COPD patients, because they did not know they had so many and not all of them were registered as such in the medical records.
A few comments on the findings of our study should be mentioned. Firstly, the registration forms were not always fully completed and the GPs admitted that they had sometimes forgotten to fill in a registration form, especially in the case of an exacerbation. This implies a possible underestimation of the actual degree of compliance for the first six items. The patient questionnaire was filled in by only two-thirds of the patients. These patients were older and more of them had had an exacerbation. Since these characteristics were related to a higher degree of compliance (Table 3) , this selection might have resulted in an overestimation of the degree of compliance for the last four items. Secondly, the degree of compliance with the guidelines is not only dependent on the performance of the GPs, but also on the co-operation of the patient. As mentioned above, some patients were reluctant to visit their GP regularly, to see a district nurse or to go to a hospital for spirometry. Thirdly, the guidelines were mainly consensus-and not evidence-based. For this reason, some GPs may not agree with the guidelines on all points. In addition, each patient is different and has an individual case-history. Therefore, the GP may have good reasons for not complying with the guidelines in individual cases, but it is very difficult to take this into account in the general assessment of compliance with the guidelines. Finally, we followed the treatment of the patients only during the first year of the implementation of the quality system. Some changes in daily practice may take place over a longer period of time. On the other hand, it remains uncertain whether the changes in behaviour which have taken place will be maintained over a longer period of time.
What can we learn from these results? Low compliance does not imply that the guidelines will not be feasible in the future. Therefore, we would like to give some suggestions for further improvements in compliance with the present guidelines. The practice assistant could be involved in some time-consuming elements of asthma and COPD care, for example measuring PEFR, checking medication compliance and inhalation technique, educating patients and calling up patients for an influenza vaccination. The GPs complained that filling in registration forms was time-consuming due to double documentation of the care provided, namely on the registration form to be sent to our department, and again on the medical record. A computer programme, providing the GP with patient-specific reminders at the time of consultation and producing feedback at patient or GP level with regard to the key elements of care, can be expected to be a more efficient method of documentation than the registration system on which our study was based. Finally, a more critical peer review might facilitate further changes in behaviour, as has been suggested by some of the participating GPs.
Although further improvements in compliance with the present guidelines are still possible, we think that the guidelines developed by our department as well as the guidelines of the Dutch College of General Practitioners should be revised on some items. Since both GPs and patients were clearly not in favour of routine 3-monthly consultations, and the benefit of high-frequency consultations has still not been proved, we suggest that a lower frequency of consultations is sufficient for patients with a stable or mild form of asthma or COPD. Another suggestion is to make a distinction between asthma and COPD care. In addition, in recent years, more and more Dutch physicians are becoming convinced of the differences in the pathogenesis and pathophysiology of asthma and COPD [14] .
